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During the past year, the diagnosis of two unusual cases of accidental vaccina-
tion was established by laboratory procedures. Although both patients had
been seen by experienced pediatricians and dermatologists, the correct diagnosis
was not entertained until the laboratory indicated the causative agent.
Paschen has carefully reviewed the extensive early literature describing
accidental vaccination at many sites, including among others: the nose, ear,
lips, tongue, tonsils, eyelid, cornea, as well as the perianal and genital areas (1).
Recent reports indicate that accidental vaccination of the eye and eyelids is
particularly troublesome, but as Curth and Garb, and others, have shown,
vaccinia may occur at any site of inoculation (2, 3). In addition, the vaccinia
virus may infect the eczematous skin producing eczema vaccinatum (4). These
various forms of surface infection are to be differentiated from the several types
of skin lesions which occasionally accompany the hematogenous generalization
of the virus following a regular vaccination (5).
Case I: D. R., a 3-year old Negro male child, was brought to the Dermatology Clinic of
the Hospital of the University of Pennsylvania on November 11, 1946, with a lesion on his
penis of 2 days' duration. There were no subjective complaints except local pain. The
general health, appetite, and activity, were stated to be normal, and there had been no
preceding symptoms or history of infection. The patient had never been vaccinated for
small pox previously, and there was no history of fever blisters or stomatitis.
Physical examination revealed an active, well-developed, boy, with an indurated oval
lesion of the prepuce and bilaterally enlarged, and tender, inguinal lymph nodes. The
lesion (Fig. 1) measured 8 x 12 mm. in diameter, and had a raised border with a crusted
depressed center. The base was moderately firm and indurated. On lifting the crust,
some oozing of serum and bleeding occurred. The crust, serum from the base of the lesion,
and 10 cc. of venous blood were collected for laboratory investigation. Dark-field exami-
nations of the lesion and of fluid aspirated from an inguinal node, on two succeeding days,
were negative for Treponema pallidum. Bacterial cultures were sterile. Serologic tests
for syphilis on serum taken at the onset, and 3 months later, were negative. The penile
lesion healed, leaving a slightly pitted scar.
Case 2: R. S., a 10-year old Negro girl, was seen at The Children's Hospital of Phila-
delphia on December 19, 1947, with a lesion of 5 days' duration on the lower lip. At the
onset, she noticed a slightly painful swelling of her lip. This increased rapidly in size.
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There were no other complaints, except enlarged, slightly tender submental lymph nodes,
and a mild upper respiratory infection of 2 weeks' duration. No fever had been noted.
The patient had been vaeinnated for small pox with a good "take" about one year previ-
ously. Two of her brothers had been vaccinated 9 days before the onset of the patient's
lip lesion, and it was stated that at the time the patient was admitted to the hospital, each
brother had a large scab at the site of his vaccination.
Physical examination revealed an active girl, with a marked swelling in the center of the
lower lip, and an oral temperature of 1006. The lesion measured about one inch in diameter,
was non-tender, moderately indurated, and crusted. On the surface, particularly near the
periphery, the edge of a large, flat, vesiculo-pustule could be seen, the center of which had
dried, leaving a leathery brownish crust (Fig. 2). On removal of the crust purulent fluid
FIG. 1. PATIENT P. II.: PRIMARY, I5OLATEn, VACCINATION OF THE PENIs
was obtained. The submandibular, sublingual, and cervical lymph nodes were enlarged,
especially on the left side. They were rubbery, firm and non-tender. There was a pitted
oval sear on the left thigh at the site of her first vaccination, one year before. The child
was admitted to the hospital for study.
Repeated darkfield examinations of the lip lesion and of fluid aspirated from the left
submandibular lymph node were negative for Treponema pallidum. Smears of the purulent
fluid showed gram-positive cocci and Giemsa-stained films showed, in addition, numerous
minute lavender bodies about 0.2 micron in diameter (Paschen bodies). Cultures of this
fluid grew coagulase-positive staphylococci. Cultures of the lymph node aspirate on blood
agar and in thioglycollate medium were sterile. Fluid from the lip lesion, and venous blood
were taken for laboratory studios. Serologic tests for syphilis over a 3-month period were
negative. After 2 weeks, only a depigmented sear remained on the lip and the submental
nodes were reduced in size.
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Virus Studies
The same virus diagnostic procedures were performed in both patients. As
the laboratory findings were similar, they will be described in detail for patient
# 1, and the results summarized for patient 2.
Cultures for Virus were done in 10-day old embryonated chicken eggs by in-
oculating the chorioallantoic membrane with serous fluid which had been taken
from the lesion and mixed with penicillin and streptomycin. After 72 hours
FIG. 2. PATIENT R. S.: PRIMARY, ISOLATED, VACCINATION OF THE Lii
further incubation at 96°F. the chorioallantoic membranes of the chick cmbryos
were thick, edematous, and covered with confluent white plaques which showed
a tendency to become necrotic and slough out in the center. These membranes,
plus the allantoic and amniotic fluids, were sterile baeteriologically when cultured
by aerobic and anaerobic technics. The membranes were emulsified and passed
serially through 10 egg passages. They continued to produce large, round,
necrotic plaques, with a surrounding halo of inflammatory reaction typical of
vaccinia virus (Fig. 3).
316 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
FIG. 3. PLAQUES PRODUCED BY GROWTH OF VACCINIA VIRUS ON CHOEIOALLANTOIC
MEMBEANE OF EMBEYONATED EGG
The crust from the original lesion which had been stored in the freezer was
triturated with nutrient broth and inoculated onto the cornea of a rabbit (No.
12). A marked keratoconjunctivitis developed (positive Paul test) and after
96 hours the eye was removed. Histologic sections of the cornea revealed, in the
ACCIDENTAL VACCINATION 317
FIG. 4. CORNEAL EPITHELIUM OF RABBIT EYE INOCULATED WITH VACCINIA SHOWING BASO-
PHILIC CYTOPLASMIC INCLUSION BODIES (GUAENIERI BODIES). (H. & E. 900 X)
epithelial Cells, Characteristic basophiliC, cytoplasmic inclusion bodies of the
Guarnieri type (Fig. 4). When subsequently challenged intracerebrally with
vaccinia virus, this rabbit was immune, but succumbed to a later intracerebral
a
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challenge with herpes simplex virus. In addition, the second egg passage
material was inoculated onto the scarified cornea of rabbit No. 6. Histologic
sections of the eye removed 72 hours after inoculation also showed typical
Guarnieri bodies of vaccinia.
Acute and convalescent sera, taken 5 days and 77 days, respectively, after
the onset of the lesion, showed a marked rise in neutralizing antibody titer
(Table 1). This was determined by mixing 2-fold dilutions of sera with a
constant amount of vaccinia virus and incubating the mixture for one-half hour
at room temperature. Each virus-serum mixture was inoculated onto the
chorioallantoic membrane of four 11-day old embryonated eggs. After incu-
bating for 72 hours, the chorioallantoie membranes were removed and the
"plaques" were counted. Absence or reduction of plaques indicated the presence
of specific neutralizing antibodies. The end point was read as the highest
dihition of serum which caused a 50 per cent reduction in the number of plaques.
TABLE I
Test for the Presence of Vaccinia Virus Neutralizing Antibodies in
Patients' Sera Using the Chorioallantoic Membrane Technic
DILUTION OF SERA
SERUM
- -- ---____________________________ TITER
Und. 1—2 1—4 1—8 1—16 1—32 1—64 1—121
Patient #1, Acute (11—14—46) 6 9 23 17 20 48 NT NT 0
D. 14.
Convalescent 0 1 0 1 3 2 4 13 1—64
(2—24—47)Negative control 10 NT NT NT NT NT NT 34 0
serum
* Each figure represents the average number of virus plaques of 4 membranes. NT =
Not tested.
It can be seen from Table I that neutralizing antibodies against vaeeinia virus
were absent from the acute phase serum, but developed during convalescence.
Serous fluid taken from the lip lesion of patient 2 also was inoculated onto
the ehorioallantoie membrane of embryonated eggs.
Plaques characteristic of vaeeinia infection were noted after 3 days' incubation.
The first egg passage virus was inoculated on the cornea of a rabbit (No. 3) where
it produced a keratoconjunetivitis. Histologic examination of the cornea re-
moved 48 hours after inoculation showed basophilie cytoplasmic inclusion bodies
in the eorneal epithelium. Blood was collected from the patient when she was
first seen (12/19/47) and approximately one month (1/13/48) and two months
(2/10/48) later. Neutralization tests with these sera were carried out against
the vaceinia virus isolated from the patient and against a standard strain of
vaccinia virus. These tests, which were performed on the ehorioallantoie
membrane as described above, showed that the patient had no neutralizing
antibodies for vaceinia in her serum when the lesion was acute, but developed
specific antibodies during convalescence.
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DISCUSSION
The procedures applicable to the diagnosis of vaccinia are the same as those
used in the diagnosis of other virus diseases, namely: (1) The epidemiology,
clinical picture, and course of the disease; (2) isolation and identification of the
causative agent; (3) demonstration of a specific immunological response of the
patient to the virus, and (4) demonstration of a specific histologic change in the
tissues of the infected patient or experimental animal.
In vaccinia, it is frequently possible to satisfy all of these criteria. However,
a combination of any two is sufficient to establish the diagnosis. The clinical
picture of normal vaccinia is so familiar that no comment is necessary but it
should be remembered that vaccinia should be considered in the differential
diagnosis of any localized, slowly developing vesiculo-pustular lesion. In the
two cases reported here, primary syphilis, tuberculosis, pyogenic infection, and
herpes simplex were considered, but accidental vaccinia was only entertained
after suggestive virus cultures were obtained. For this reason, and because we
feel that accidental vaccinia or vaccinoid may occur more often than it is recog-
nized, a brief account of the diagnostic laboratory procedures is given.
Direct isolation of the vaccinia virus is quite easy because it is very plentiful
in the scab, pus, or scrapings from a lesion and it grows well on either the scari-
fied rabbit cornea or on the chorioallantoic membrane giving a characteristic
inflammatory reaction. Histologic demonstration of basophilic cytoplasmic
inclusion bodies in the rabbit cornea is pathognomonic. If isolated on the egg
membrane, the virus may be identified with the aid of known specific antisera.
For serologic diagnosis, at least two blood specimens from the patient are
necessary to permit the demonstration of a significant rise in specific antibodies.
The first serum should be obtained early in the course of the disease, and the
second during convalescence. Perhaps the simplest available diagnostic pro-
cedure, as Ellis (4) showed in the diagnosis of eczema infected with vaccinia, is
the demonstration of typical cytoplasmic inclusion bodies in the epithelial cells
of the infected patient. When feasible this method entails only the removal of a
small biopsy specimen and the preparation of hematoxylin and eosin sections.
Nagler and Rake (6) have recently described a quick method of diagnosing
vaccinia by the examination of preparations of scab, pus, or scrapings under the
electron microscope. Elementary bodies of vaccinia have a characteristic size
and shape which enabled these authors to distinguish them from other virus
such as varicella.
SUMMARY
Two cases of accidental vaccination are presented in which the etiology of the
crusted, indurated lesions on the lip and penis respectively was not clear, until
laboratory studies were performed. The laboratory procedures for the diagnosis
of certain virus diseases of the skin are discussed.
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DISCUSSION
DR. WILLIAM CURTIT: In the series of cutaneous complications of mass vaccination in
New York City in 1947 collected by Dr. Helen 0. Curth, Dr. John Garb and me there were
only two patients with accidental vaccination, lip and female genitals respectively. In
these we were dealing with a secondary transfer of vaccine from the vaccination site to
other parts of the body, or in other words, these were cases of autoinoculation. Accidental
inoculation to such areas as lips and genitals of not recently vaccinated and non-immune
persons did not occur in our series.
The lesion on the man's inner lip was an ulceration surrounded by edematous mucous
membrane and accompanied by enlarged regional nodes. The first diagnosis naturally
was syphilis. Since, however, all tests for syphilis were negative and he had a good vacci-
nation "take" on the arm of slightly different aspect perhaps from the mucous membrane
lesion, the final diagnosis was autoinoculation of vaccine. The woman had multiple con-
fluent, dirty looking lesions of the genitals which for a few days looked like chancroids.
They healed without scar formation. The "take" on the arm was in the crusted stage.
She had a persistent strongly positive Wassermann reaction and a scar on the vulva most
probably from a syphilitic chancre. The diagnosis in this case was autoinoculation and
early latent syphilis.
We only obtained biopsy specimens in post-vaccinial dermatoses of unknown origin such
as erythema multiforme and psoriasis. The biopsies showed typical changes of these
dermatoses and no specific changes induced by the virus.
Tests for the causative agent were done on the rabbit's cornea either with diluted ma.
terial or with material from egg passages. They were rather disappointing. Too late we
learned of Ledingham's and Ellis's advice to inoculate rabbit's skin rather than the cornea.
This method was used by Riley and Callaway.
DR. H. V. ALLINGTON: I would like to report three interesting and unusual cases of
accidental vaccination in the experience of myself and my associates. In one the lesion
was on the vulva in a young woman student at the University of California who had recently
been vaccinated as are all entering students. She had apparently transferred the virus
herself. The practice of vaccinating females on the upper thigh would seem to make such
accidental transfer of the virus to the genital area an easy matter. In clinical experience
it is apparently not common, however. The other two cases were young men who had got-
ten the virus on the face and had then inoculated it, apparently by shaving, throughout the
entire bearded area. These reactions were extremely severe and were associated with
marked pain, edema and massive regional lymphadenopathy. They were accompanied by
general malaise and fever above 102° lasting for several days. In both, the virus was ac-
quired from children in the family who had been recently vaccinated. The present paper
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shows what is possible in the way of confirming this diagnosis by modern labora-
tory methods. Those of us to whom the facilities of a virus laboratory are not so easily
available still have to rely largely on clinical manifestations and base the diagnosis on the
history, course of the disease, and the exclusion of other possible diagnoses. The history
of no previous successful vaccination would be important. Finally, after the suspected
lesion has healed, an immune reaction to subsequent vaccination would tend to confirm
the diagnosis.
Da. HARVEY BLANK: I wish to thank Doctors Curth and Allington for their supplemen-
tary remarks. In our laboratory, inoculation of the rabbit cornea has proven to be a satis-
factory method of isolating vaccinia virus. The details of the technic are important, how-
ever. For example, successful results may depend upon adequate scarification of the
cornea under anesthesia before inoculation, and upon judging the proper time for removal
of the eye for histologic study. If the eye is removed too late, e.g. 96 hours, the epithelial
cells containing the inclusion bodies will have sloughed off. It is hoped that as the proce-
dures we have described become available in an increasing number of dermatologic labora-
tories, the diagnosis of virus diseases of the skin will be made with greater efficiency and
accuracy.
